Abstract. In order to reduce the workpiece deformation in the machining process and improve the machining accuracy, this paper puts forward multi-objective fixture optimization method based on the objective function of workpiece even deformation and the minimizing machining deformation. Based on the optimized fixture layout, the method divides the processing path into a plurality of conditions and each condition uses genetic algorithm and finite element optimization algorithm to solve the optimal clamping force. In order to verify the effectiveness and the reliability of the algorithm, based on the ANSYS secondary development, this paper uses APDL to compile finite element solving model of parametric workpiece-fixture system, finally uses MATLAB language to compile the genetic algorithm program, doing simulation on the simultaneous optimization of fixture layout and the clamping force. Through the simulation calculation, this paper gets adaptive optimization curve of fixture layout and clamping force, which realizes simultaneous optimization of fixture layout and clamping force. It is an important improvement of fixture optimization method, which can greatly improve the performance of the fixture.
Introduction
In mechanical processing, the size of the parts, geometry and surface relative position are up to the mutual position relationship between the workpiece and tool in the cutting process. Fixture is the key link of machine tool, the tool and the workpiece, and fixture ensures machining, improves quality, increases productivity and expands the scope of the processing machine tool [1, 2] . Machine tool fixture comprises a positioning element, clamping element, the auxiliary positioning component, a connecting element and other elements [3, 4] . This paper uses ANSYS and MATLAB software to do simulation on the optimization layout of the fixture. The overall design framework is as follows: Figure 1 it can be seen, the fixture layout optimization design includes optimization design of clamping force and the overall layout. The optimization parameter uses genetic algorithm to carry on the code and uses MATLAB software to program [5] . The optimized parameter uses the ANSYS software to do simulation. The post processing results are analyzed, so as to realize the optimization design of fixture.
The Mathematical Model and Algorithm of Fixture Layout Optimization Design
In the layout optimization design of fixture, the circle can use ABCDEF polygon approximation to replace, slot uses GHIJK to replace. In the process of fixture layout optimization, these points need to be stored, and the location of point needs to be coded, so it can use the objective function to optimize [6] [7] [8] . The fixture layout is as shown in Figure 2 . Fig.2 : The sample positioning surface of machining Based on the genetic algorithm, it will generate a random genetic sequence of clamping force. (2) Among them, a is optimization value, w is optimization coefficient. Clamping force is partition according to the path, as shown in the formula (3). 
p F is optimized clamping force, S is fixture layout area. So the finite element optimization goal of fixture stress is as follows: 
Simulation of Fixture Clamping Force and Optimization Layout
In order to effectively verify the effectiveness and reliability of fixture clamping force optimization layout designed in second section, this study adopts ANSYS software to do simulation on clamping force and optimization layout, and uses the multi-objective genetic algorithm to optimize the model [9] [10] [11] . The fixture layout is as shown in Figure 3 . Figure 3 shows the schematic diagram of the fixture layout. The fixture optimization layout uses thin component as the workpiece, and the hole is simplified into a polygon [12] . It uses the finite element software to modeling the workpiece, as shown in Figure 4 . Figure 4 it is the finite element model of workpiece. This paper adopts the bottomup modeling methods. In the solid model structure, it firstly defines the key points, and then uses these key points to define higher entity, such as the line and surface, finally generates body [12] . The body is done grid division, and the boundary conditions are set as shown in Figure 5 . The simulation boundary conditions set Figure 5 represents the boundary conditions set of workpiece clamping force. According to the fixture component position information, it can find the finite node around the contact points [13] . It use node selecting function of ANSYS to select a given range node, and applies the clamping force boundary conditions. The fitness calculation is as shown in Figure 6 . The convergence process of workpiece fixture layout and clamping force optimization is as shown in Figure 6 . This paper uses multi objective genetic algorithm to optimize the layout of the fixture [14] . Through iterative calculation, fitness value is gradually reduced, and the final calculation results are smaller than the workpiece experience deformation, which achieves the purpose of optimization. Table 1 , this paper uses finite element software ANSYS to simulate the layout, and the maximum workpiece deformation is 0.5524mm. Compared with the experience design, the maximum deformation value of optimization method is reduced by 52.3%, and the required maximum clamping force is smaller than the experience design clamping force reduced by 25.2%, which greatly improves the performance of the fixture.
Summary
In order to improve the machining precision of workpieces and reduce the workpiece deformation in milling process, this paper puts forward a new fixture layout optimization method. This method uses genetic algorithm to encode the clamping force and layout, and uses multiple objective function to optimize the parameters, finally uses the MATLAB software to design programming. This paper uses ANSYS software to do simulation on the fixture layout optimization, and uses MATLABT to obtain the optimized parameters in the simulation process. Through the simulation, optimization results of fixture optimization layout and clamping force are obtained, which provides a theoretical basis for optimization design of fixture performance.
